PCNA is ubiquitinated by RNF8.
The ubiquitination of PCNA is an essential event in the operation of the DNA Damage Tolerance (DDT) pathway that is activated after DNA damage caused by UV or chemical agents during S-phase. This pathway allows the bypass of DNA damage by translesion synthesis that would otherwise cause replication fork stalling. PCNA is mono-ubiquitinated by Rad18-Rad6, and polyubiquitinated by Rad5-Ubc13/Uev1 in the DDT pathway. Mono-and polyubiquitination of PCNA are key processes in the translesion bypass and template switching sub-pathways of the DDT. DNA damage by IR causes DSBs, which trigger the DNA Damage Response (DDR). The ubiquitin ligase RNF8 has a critical role in the assembly of BRCA1 complexes at the DSBs in the DDR. We show that RNF8 readily mono-ubiquitinates PCNA in the presence of UbcH5c, and polyubiquitinates PCNA in the added presence of Ubc13/Uev1a. These reactions are the same as those performed by Rad18-Rad6 and Rad5-Ubc13. RNF8 depletion suppressed both UV and MNNG-stimulated mono-ubiquitination of PCNA, revealing that an RNF8-dependent pathway for PCNA ubiquitination is operative in vivo. These findings provide evidence that RNF8, a key E3 ligase in the DDR, may also play a role in the DDT.